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Washington, D.C. 20554

Re: IB Docket No. 96-220, Ex Parte Presentation

Dear Mr. Caton:

The purpose of this filing is to address, within the above-captioned docket, the
accommodation of an additional CDMA system in the non-voice, non-geostationary
mobile satellite-service. Within this proceeding, E-SAT, Inc. has expended
considerable efforts to demonstrate how an additional CDMA system can be
accommodated. The proposed method of operation which E-SAT could utilize

~. demonstrates that an additional CDMA system can be operated in portions of the
137-138 MHz and 148-149 MHz band without causing unacceptable interference to
existing NVNG MSS licensees. This method was extensively discussed in two
separate ex parte filings, both dated April 10, 1997.

In addition, this letter responds to the filing of Leo One USA of May 12, 1997. In its
letter, Leo One states its view that E-SAT's operation co-frequency in the Earth-to
space direction with an FDMA system would impair the operation of DCAAS for the
FDMA system (See Attachment A).

For the convenience of the Commission, the technical material contained in the
April 10, 1997 filings also is attached to this current filing (Attachments B and C).
E-SAT will file an amendment to its original application incorporating these
changes as soon as the Commission issues an NPRM specifying the requirements
with which amended applications must comply. E-SAT has not yet filed an
amendment because the Commission has not yet indicated what requirements such
comforming applications must meet. No. of Copies rec'dO h~
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In demonstrating compatibility of an additional CDMA system with existing
licensees, E-SAT has received extraordinary cooperation from GE Starsys in
developing a frequency use plan which would accommodate an additional CDMA
system operating co-frequency with the current NVNG MSS licensees. In contrast,
E-SAT has not received a similar level of cooperation from ORBCOMM.

As E-SAT presented in its filing of April 10, 1997, the power-flux density of an
additional NVNG MSS CDMA system, such as E-SAT, can operate with a PFD of
-158 dBW/m2/4kHz (space-to-Earth) and -161 dBW/m2/4kHz (Earth-to-space). With
these characteristics employed by an additional NVNG MSS system, ORBCOMM
would not be able to detect the CDMA signal based on the parameters for which its
system is licensed.

However, as the Commission is aware, ORBCOMM claims that its DCAAS system,
the technical details of which have not been finalized or included in ORBCOMM's
authorization, would receive unacceptable interference from a CDMA system
operating co-frequency in the Earth-to-space direction. ORBCOMM attempts to
rely upon documentation in the lTD Radiocommunications Sector as a basis for its
assertion of an inability to operate co-frequency with a CDMA system using the
extremely low power-flux density of -161 dBW/m 2/4kHz. While such documentation
exists, the technical basis for ORBCOMM's position has not been reviewed by the
Commission nor has the Commission approved the technical parameters of
ORBCOMM's proposed DCAAS operations. Moreover, as the Commission is aware,
ITD-R actions are not binding on administrations and generally are not used for
resolving coordinations within a single administration.

E-SAT believes that the Commission, in determining whether a CDMA system can
operate co-frequency with ORBCOMM, should consider the lack of cooperation
shown by ORBCOMM in this matter, in contrast to the cooperation demonstrated
by GE Starsys. The Commission has always emphasized the importance of its
licensees cooperating fully in matters of coordination, particularly when the
Commission's policy of promoting competition in the marketplace is at stake.

Nevertheless, in order to address fully ORBCOMM's stated requirements for
protection in the uplink direction, attached to this letter (Attachment A) is a further
technical statement (in addition to the alternatives submitted on April 10, 1997)
which describes how E-SAT can operate co-frequency with ORBCOMM, or any other
FDMA system employing DCAAS, in the event the parameters of the ORBCOMM
DCAAS system are finalized and approved by the Commission. An additional
CDMA system, such as E-SAT, can be licensed with such technical and operating
parameters and subject to the coordination that would be required of all NVNG
MSS licensees. Once E-SAT receives final operational authority, only minor
changes are needed to coordinate with ORBCOMM, similar to those that any other
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satellite interest (including ORBCOMM) must undergo.

The comments made by Leo One may be appropriate objections for an existing
licensee to make to a pending applicant, but they are not appropriate objections for
one pending applicant to make to another applicant. E-SAT enjoys equal status vis
a-vis Leo One in the application process. E-SAT will work with Leo One and other
applicants within the licensing process to ensure that both systems can operate
without harmful interference. Rather than engaging in speculative and uninformed
criticisms of other systems, E-SAT believes it would be significantly more
productive to arrive at a mutually agreeable settlement based on technical
coordination between companies. Moreover, the actions discussed in Attachment A,
which could be undertaken by E-SAT to protect ORBCOMM's DCAAS operations
should enable E-SAT to share spectrum with other FDMA systems in the Earth-to
space direction.

Ifyou have any questions concerning this filing, please contact the undersigned or
Fred Thompson ofE-SAT, Inc. at (415) 380-8055.

Sincerely yours,

41tlL
Les~. Taylor
Guy T. Christiansen

Attachments A - new technical discussion
Attachments Band C - technical attachments to April 10, 1997 filings

cc: Peter Cowhey, Chief, International Bureau
Thomas Tycz, International Bureau
Harold Ng, International Bureau
Julie Garcia, International Bureau
Cassandra Thomas, International Bureau
Ruth Milkman, International Bureau
Bill Hatch, NTIA
David McGinnis, NOAA



Attachment A

E-SAT Sharing with FDMA Systems Using DCAAS

E-SAT, Inc. has considered further potential revisions to its system design and
operational parameters in order to eliminate any potential impact on DCAAS
subsystems, should the Commission determine that such protection is required.
Several E-SAT actions would be undertaken, including an increase in E-SAT's raw
data rate, and a decrease in the number of simultaneous users.

To eliminate the impact of the E-SAT system on DCAAS subsystem operations in
the 148.905 - 149.9 MHz, E-SAT would increase its raw data rate to 2.6 kbps. Since
the channelizing is 2.5kHz bands for the DCAAS sampling, this shifts E-SAT's
spectrum of information higher so that it is outside the band pass of the DCAAS
subsystem. The effect seen by the DCAAS subsystem will be absolutely minimized
and any effect seen shall be predominantly due to non-linearities in the receive end
of the DCAAS subsystem. Additionally, this reduces the average E-SAT user uplink
message duration from 400 milliseconds to approximately 154 milliseconds. This
will reduce the uplink message cycle from approximately 80% to just over 30%.

However, increasing the raw data rate has a negative impact on E-SAT's link
margin. In order to compensate for this impact, and still not negatively impact the
DCAAS system, it would be necessary to modify several aspects of E-SAT's uplink
system. The most significant change is the increase in the allowable bit error rate.
This had been originally set at one error in 107. This has now been changed to
allow one bit error in 105. Additionally, E-SAT has added an outer Reed-Solomon
code to the inner Viterbi code to increase the code gain. The end result is to
maintain a reasonable link margin of 2.01 dB for E-SAT.

In addition to the modifications above, E-SAT is willing to reduce the number of
concurrent users to lower the noise floor for an FCC approved DCAAS system. The
actual number of concurrent users should be determined only after a full analysis to
determine the actual level of the noise floor for a given number of concurrent users.
Although the theoreticial noise floor increase due to E-SAT would be somewhere
between 0 and 19.1dB, the actual noise floor will be near 9 dB. In theory, one could
simulate either extreme of this range in a lab environment but in real world
applications the likelihood of either extreme is near zero. This probability has been
described in many text books for decades (see, Panter, Modulation Noise and
Spectral Analysis). Therefore, E-SAT is willing to modify its system to coordinate
with DCAAS systems that are designed and licensed in accordance with FCC
requirements.

Leo One makes several claims regarding the sufficiency of E-SAT's sharing analysis
that evidences some misunderstanding of CDMA technology on the part of Leo One.



With regard to frequency diversity and the number of concurrent users, Leo One
claims that E-SAT's analysis is flawed because E-SAT failed to sum the signal
power of individual transmitters. Because CDMA signals do not have a carrier as
do FDMA or TDMA signals, but spread over a broad bandwidth, summing signals
does not give an accurate represenation of the real world operation of CDMA
systems. In order for the total power from a group of CDMA transmission to be
equal to the sum of their individual signal powers, all terminals in a given area
would have to transmit exactly the same message, at exactly the same time and at
the exact same frequency (with no Doppler shift from the satellite). It is virtually
impossible for such an event to happen, and thus should not be used as the basis for
an interference analysis. The uplink power E-SAT uses in its analysis provides a
reasonable estimate of the aggregate transmitter power. Finally, while Leo One
addresses the interference that might be caused by E-SAT to its system, it fails to
put this potential consideration into the appropriate context. Even if E-SAT's
signal is perceptable to FDMA systems (which is extremely unlikely), the amount
E-SAT's signal will boost the noise floor will be minuscule when compared to the
effect Canadian paging operations will have on DCAAS.

Appendix A to this Attachment provides a detailed link budget for E-SAT's proposed
operation, utilizing this scenario for protection of FDMA systems employing
DCAAS.



Appendix A: Uplink Communication Budget

Center Frequency 149.225 Mhz

Bandwidth 1.450 Mhz

Transmitting RF Power 3.00 Watts 4.77 dBW

Transmitting Line Loss 0.77 dB (0.77) dB

Transmitting Antenna Gain (3.00) dBi (3.00) dB

EIRP per User 1.00 dBW

EIRP per User per 4 kHz (24.59) dBW

Free Space Path Loss 135.60 dB (135.60) dB

Atmospheric Loss 0.20 dB (0.20) dB

Rain Loss - dB - dB

Polarization Loss 0.50 dB (0.50) dB

Antenna Pointing Loss 0.05 dB (0.05) dB
Receiver Power Flux Density per (135.35) dBW
User

Receiver PFD per User per 4kHz (160.94) dBW

Receiver Line Loss 0.25 dB (0.25) dB

Spacecraft Receiving Antenna 6.00 dBi 6.00 dBi
Gain

Received Carrier Power per User (129.60) dBW

Boltsman Constant (228.60) dBW 228.60 dBW
Thermal Noise Density (No) (203.70) dBWHz 203.70 dBWHz

C/No per User 74.10 dBHz
Data Rate 2,600.00 bps (34.15)

Mechanization Loss 1.00 dB (1.00)

Eb per User (164.75) dBHz
Eb/No per User 38.95 dB
Number of Simultaneous Users 81.00

Spreading Bandwidth 1.45 MHz

Interference (10) (168.65) dBWHz

Eb / (No+Io) 3.90 dB

Coding Gain (Reed-Solomon & 7.70 dB
Viterbi)

Required Eb / (No+Io) 9.59 dB
Margin 2.01 dB



Appendix A (cont'd): Downlink Communication Budget

Center Frequency

Bandwidth

Transmitting RF Power
Transmitting Line Loss
Transmitting Antenna Gain

EIRP per User
EIRP per User per 4 kHz

Free Space Path Loss
Atmospheric Loss

Rain Loss

Polarization Loss
Antenna Pointing Loss

Receiver Power Flux Density per User

Receiver PFD per User per 4kHz

Receiver Line Loss

Spacecraft Receiving Antenna Gain

Received Carrier Power per User

Boltsman Constant
Thermal Noise Density (No)

C/No per User
Data Rate

Mechanization Loss

Eb per User
Eb/No per User

Interference (10)

Eb I (No+Io)

Coding Gain (Reed-Solomon & Viterbi)

Required Eb I (No+Io)

Margin

137.500 MHz

1.000 MHz

0.50 Watts
0.50 dB
6.00 dBi

136.00 dB

0.20 dB

- dB
0.50 dB
0.30 dB

0.77 dB
(3.00) dBi

(228.60) dBW

(200.20) dBWHz

1,000.00 bps

1.00 dB

(3.01) dBW
(0.50) dB

6.00 dB

2.49 dBW
(21.49) dBW

(136.00) dB
(0.20) dB

- dB
(0.50) dB
(0.30) dB

(134.51) dBW
(158.49) dBW

(0.77) dB
(3.00) dBi

(137.51) dBW

228.60 dBW
200.20 dBWHz

62.69 dBHz
(30.00)

(1.00)

(168.51) dBHz
31.69 dB

(182.00) dBWHz
13.49 dB

5.70 dB

11.30 dB

7.89 dB
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Qrbco1am is propoIiDs aDCAAS.,..whichhu DOt heeD find_, teIted aad WIificd
tbroush ICtUIlIDDDitoriDaI. n.oDive potenllal101utioDs to BrICOIDD.odate Orbcomm's
propoeed"requirementi'. These items are the foUowiq:

1~ Spatial Divinity:
B-SAT CIJl optimize the spatial diversity but with the B-SAT uteDitea in a JiDsIe plane it
is aIn:ady IOID8What optimized the thecndc8J. upper limit orB-SAT uplink~ fiom
CONUS is lea tbaD 30% ofeacb day. GohJg to two...does DOt mc:r.sc the aystem
tbrouslJput and cmly increueI the percentage o!tiPte tbat there will be a user upJiDIdDs
ttomCONUS.

2. I'req-e,DlftI• .,:
E-SAT is QIIrc:Dtly pI'OpOIiDa to put its cam-~ at 149.175 with a blDdwidth of
only 1.45 MHz. Under tIdI bad plan then wiD ...,.be at leut 19.5% ofOJbcomm's
band for which E-SATs power level is below OJbcomm's 8tIted cut ofFwith DCAAS
even with 81 ccmc:urreat UICl'I.

3. Tnalmit Power:
Ii-SATs curreat syItem.. 1.00 dBW to upJiDk tom eICh lila' lit. IfB-SAT un1i_
more eacodiDa oftha data IIreiim 8Dd lowered the IIIoWIbIe bit error rate. tbeD the poweI"
could probIbly be reduced by 3 dB (or more). ThiI would directly trlnl1lte into a
decreuc of3 dB (ormen) ofreceived power Id: Qrbcomm's satellite.

4, CoDeuueat UIerI:
TIae cumatIy propoaed maxinnJIDlllmber ofCOIlCIIIRIItu-. is 81 OIl the B-SAT system.
This mUDber c:ouIcI be reduced as allowable by B-SAT'a btl.'" bile. Obviously, B-SAT
will DOt need to ntln. an 81 coac:urreat ....whm it Iau..ita..COIIItIIIadoa. B
SAT's h,sines. baae wiD srow iDto IODI8 sizable hction ottbis.. of81 CODQIIt1IIt
..... ItB-SAT were to reduGc the maximum DUIIIberot~ ..... to 40 dun
would be a reducdon of1.53 dB at Qrbcomm'slltdlite. IfB-SAT is usins 20 ccmc:urreat
u.s there is a raluction o£3.03 dB at Orbcomm's satellite.

. 5.PoJarIDtioJa Dinnlty:
E-SAT couIdudIiD apolarization on ita nplink that is the oppoIite..to that oftho
receMDs S)'IteID OIl the Qrbanmmm IIteIIite. In aperra &yIteIIl (both onE-SATs
tn"plliuiou IDd Qrbcomm'a recepdoD) the UoIatioD would be in:&aite. In a..world
application this would raliltically be 20 dB. It is utWy 17dB or more. This man, that
the ID.owabloP.FD would be as high as -142 dBW aDd DO lower that -145 dBW.

AD..,.:
Most ofthe solutioDI will nxIuce the dB level It the DCAAS mcmitor. Dfp:ndins on the
fbi speciflcatfODl oftbe moaitor, tb8 best lOIution will be selected Bued on
Orbcomm's proposed spedficationa, PUttiDI acircuIIrIy po1Irized uttenna 011 the u.- set



that tnfIIIDits up in the oppoIite... tbIt 0Ib00mm receiwI providea the molt reducdon
to _..... sa....of5..,.' CII,,""ion haw...bued upon 811)' type at
polarization diwaity with B-SAT, tt.e would be DO impact on the St8rIyI system other
thaD what they have aINIdy caladated IDd abown to J!.SAT ad otben.

IfOrbconm's DCAAS niects chemels u curreatJy~ B-SAT can develop a.
syun that wm be compatible with Otbc;mnm's DCAAS. Below is a SJDOplia ofeach
syltClllL

Qrbcomm's Bt8tId DCAAS speciflcadODS:

Sen••~Badwidth:
Sensiq CJvnmeI Seaaitivity level:

R.ejccdon "Channel BIIDdwidth":
Jlcjedion .",...... 1eDIidvity:
Rejection "ChaImel" niection level:

StteJDte...,. ibIl width:
SatelHte ....... pial on aaer:
Satellite ant..pin on beIID edse:

2.5 kHz
-167dBW

7.5 kHz
-l62dBW
-l62dBW

104__
-2 dBl
+3dBl

As stated above. itOrbcomm'. pmpOIId DCAAS requiI'et'o. are to be thoac
apeci8C'riODS thai B-SAT would desip a system with the tbDowiDg speciflcadons to be
comp1ete:1y compItible with OJbcomm's DCAAS.

S:'SAT's cmnpadblcu.-upIiDk IyItem:

Tmllnittins KP PoMr
TJ'IDIIDitterLiDcLou
1'r1DImittiDsAntenna Gain

BlRPperU..
EIRP per User per 4 kHz

'ree Space Path 1.011 .(nadh' to 7S0 Icm)
AtmosphericLoa .
RaiD Loss
PoJarizatioD Di\Wlity

.149.175 MHz
1.450 MHz

3.00 Watts
0.77 dB

(3.00) dBi

133.67 dB
0.20 dB

dB
20.00 dB

4.n dBW
(0.71) dB
(3.00) dB

1.00 dBW
(24.59) dBW

(133.67) dB
(0.20) dB

dB
(20.00) dB



ADtenna Poi"d..Loa,- 0.05 dB (O.OS) dB

Reczived PowerPIuxDaily peru. (152.92) dBW
1tIceiveclPm ...U.per 4kHz (178.51) clBW
Received PPD perU.per 7.5kHz (175.78) dBW

Received PowerFlux Daily fOr 81 COJJCUmIIt UIa'I (143.38) dBW
1tIceiveclP.FD for 81 COIICUIreIIt u.s per 4kHz (168.97) dBW
ReceivedPm for 81 COIICUIreIIt users per 7.5kHz (166.24) dBW

ReceiverLineLoll - dB dB
SpacocaaftReceiviaa AJMmI Oain (2.00) dBi (2.00) dBi

Reczived cInicrPower perU... (154.92) dBW
Received PFD per U..per 4kHz (110.51) dBW
Received PFD pm" User per 7.5kHz (117.78) dBW

1tIceiveclPower PJuxDaily for 81 COJJCUmIIt UIel'I (145.38) dBW
ReceivedPm for 81 coacutre:IIt u.s per 4kHz (170.97) dBW
Received PFD for 81 COD.CUmlIIt users per 7.5kHz (168.24) dBW

Mqin below Qdx:omm'. DCAAS 6.24 c1BW

Peak 7.5 kHz band:
Received P.PD tbr 81 COD.CUmlIIt ....per 4kHz
ReceivedPm ibr 81 COD.CUmlIIt UI8I'I per 7.5kHz

MIXinJum IDII'Iinbelow Orbeomm's DCAAS

(168.55) dBW
(165.82) dBW

3.82 dBW



E-SAT Spectrum Use Plan

E-SAT will use a Direct Sequence Spread Spectrum technique over a 1.4 MHz
bandwidth. This band will be from 148.450 - 149.900 MHz.

Downlink 137 - 18 MJIIJIaII4

This link will be a Direct Sequence Spread Spectrum technique over a 1MHz bandwidth.
This band will be from 137 - 138l\tfHz.

1. Narrowband users

B-SAT's power flux density (Pfd) in both the .pa,ce.to-Barth~ Earth-to-space direction
will be below the receive threshold ofnarrowband UIerJ ofthe bimd. Because B-SAT will
operate with a pfil of-158 dBW/M2/4kHz (downlink: - meas1.nd on the ground), and -161
dBW/M2/4kHz (upHDk .. measured in space), narrowband users ofthe band wiD not be
able to detect the E-SAT sipal.

2. Spread-spectrum users

E..SAT will usc an opposite circular polarlza1ion from Starsya and will use c:lif&rent
COMA code strings to allow co-ftequency sharing. In the case ofthe uplink, E-SAT's
center frequency (149.175) will be offset ftom the cemer frequency ofStarsys. B-SAT
will pick a code set that is orthogonal to that used by Starsys in both uplink and downlink.

E-SAT will Dot operate co-fi'equenoy with S-80.

C~ have been raised that B-SAT's use ofupliDk frequeDcies (148.905 to 149.900
MHz) may eifcct the operation ofsome DCAAS 8)'Items utilized by IDMAlFDMA
operators. Several operators have proposed a DCAAS desiaD. not yet operable, which E
SAT bas addresaecl with several possible solutions. E-SAT will continue coordination
with these operators as they complete their monitor design characteristics.



I. How the E-SAT System Operates

E-SAT proposes to use six satellites for store and forward communications. No
real time service is contemplated. E-SAT uses very low power user transceivers to
transmit, on a pre-programmed basis, very short messages to the spacecraft. The
signals received at the spacecraft are demodulated and then transmitted to the
gateway earth stations outside the United States. These gateways will be located
at far northern and southern latitudes (Fairbanks, Alaska, Norway and Australia)
to provide geographic separation from other users of these bands.

The E-SAT system will transmit a signal to its transceive\"s alerting them to
transmit to tha satellite. This downlink signal will be pr.),·pJ'Ogrammed and
coordinated with the operations of the other CDMA systems (STARSYS and 5-80)
so that the downlink transmissions are not made when there is a possibility of
interference into the STARSYS or S-80 gateway antennas. Because E-SAT has
total flexibility over the schedule of both downlink and uplink transmissions, it
can avoid causing unacceptable interference to these systems.

E-SAT's feeder links will be contained in the bandwidth used for service links. It
does not need any dedicated feeder links in the Earth-to-space or space-to-Earth
direction.

II. Summary of E-SAT technical characteristics relevant to sharing with other
NVNG MSS systems (link budgets)

The link budgets for the E-SAT service links are attached to this document.

Because the gateway earth stations will not be located in the United States, and
dedicated feeder link assignments are not requested, link budgets are not provided
for the links from the satellite to the gateway station and from the gateway
stations to the satellite.

III. E-SAT Spectrum Use Plan

Earth-to-space

There are two primary uses for Earth-to-space spectrum which are distinctly
different. The implementations are distinctly different. The first use of the
Earth-to-space link is for transmitting data from remote users (e.g., electric meters
or gas meters) to the E-SAT satellite for storage in the satellite. This link will be
a Direct Sequence Spread Spectrum technique over a 1.4 MHz band. This band
will be from 148.450 - 149.900 MHz. The received signal is completely
demodulated and despread at the satellite. Only the actual data from the meters
is stored in the satellite memory.



The other use of Earth-to-space transmissions is for TT&C and scheduling of the
remote user reads. As the satellite passes over one of the Gateway Earth
Stations, the Earth station transmits satellite control information and any
scheduling information that may be required for remote meter reads. This data is
stored in the satellite until the appropriate time tagged action is required. E-SAT
plans three main Gateway Earth Stations. In order of primary to secondary
usage, these will be located in Longyearbyen, Svalbard, Norway; Fairbanks,
Alaska, USA; and Perth, Western Australia, Australia. These links shall use a
fraction of the same spectrum as the Spread Spectrum use given above. The
Feederlink Earth Stations will have high gain antennas. This means the beam to
the satellite is highly directional, allowing even greater separation.

Space-to-Earth

As with the Earth-to-space segment, there are two distinct uses for the space-to
Earth spectrum. The first use is for the transmission of a timing and scheduling
signal from the spacecraft to the remote users. This link will be a Direct Sequence
Spread Spectrum technique over a 1 MHz band. This band will be from 137 - 138
MHz. As is done in the uplink, the received signal of the remote user is
completely demodulated and despread within the remote user set. Only the actual
time keeping and scheduling data from the satellite is stored in the remote user
memory.

The other use of space-to-Earth transmissions is for transmitting satellite status
(housekeeping) and orbit data and stored remote user data down to the Gateway
Earth Stations. As the satellites pass over the Earth stations they will "dump" all
the data that was stored on the previous orbit which was received from the remote
users. It is anticipated that by utilizing the Longyearbyen, Svalbard, Norway site
and with limited use of the Fairbanks, Alaska, USA site, that sufficient contact
can be made with each satellite to allow for download of all the anticipated data.
The Perth, Western Australia, Australia site shall be utilized as a backup to the
other two sites and will be used only when both primary sites are unavailable.

IV. Explanation of how other NVNG MSS systems using these frequency bands
will not experience unacceptable interference from E-SAT transmissions.

A. Feeder links

E-SAT's feeder links will be located in geographically remote areas and will utilize
antennas with a relatively small footprint. 1 The attached orbital coverage plots
show the footprint of an E-SAT feeder downlink at the middle and the end of its

1 The beamwidth of the feederlink antenna is 570
• The E-SAT satellite will

operate at a constant altitude of 893 kilometers, resulting in a footprint
smaller than the state of Alaska.



transmission pass. The spatial separation of the feeder uplinks and downlinks
will guarantee that no interference is caused to other users of the bands.

B. Service Links

1. Narrowband users

E-SAT's power flux density (Pfd) in both the space-to-Earth and Earth-to-space .
direction will be below the receive threshold of narrowband users of the band.
Because E-SAT will operate with a pfd of -158 dBW/M2/4kHz (downlink 
measured on the ground), and -161 dBW/M2/4kHz (uplink - measured in space),
narrowband users of the band will not be able to detect the E-SAT signal.

2.· Spread-spectrum users

E-SAT will use an opposite circular polarization from Starsys and will use
different CDMA code strings to allow co-frequency sharing. In the case of the
uplink, E-SAT's center frequency will be offset from the center frequency of
Starsys. E-SAT will pick a code set that is orthogonal to that used by Starsys in
both uplink and downlink.

E-SAT will not operate co-frequency with S-80.
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MAR 21 '97 16:09 INTRASPACE CORP

Downlink - E-SAT to Meters

P.3/3

Center Freauencv 137.50 MHz

Transmlttina RF Power 0.50 Watt (3.01 dBW
Transmitter Line Loss 0.50 dB 10.50 dB'. <-•..~
Transmitting Antenna Gain 6.00 dBI 6.00 dB

EIRP per User 2.49 dBW
ErRP oar User~r ~ kHz l21.49 dBW

•.. -.

Free Soace Path Loss 136.00 dB (136.00) dB-
(0.20)AtmospheriC? Loss 0.20 dB dB

-~, .
Rain Loss - dB - dB
Polarization Loss 0.50 dB lO.50 dB.

(0.30Antenna Po!~tlng Loss 0.30 dB dB...

..._. -

Received Power Flux pensitv per User (134.51> dBW
Received PFD per User per 4kHz --"- (158.491 dBW

- ........_.,-. _..
Receiver Une Loss 0.77 dB 10.771 dB
M~ter:f.l~c.~!y'!!!g_~ntenna Gain 13.00l dBi 13.0m dBi....... -- ..

- -
Received Carrier Power per User (137.511 dBW'"., ....•__.

Boltsman Constant (228~60) dBW 228.60 dBW
Thermal Noise Dens~QL_ (200.20) dBWHz 200.20 dBWHz... ..

.... - -- ......
ClNo Der User 62.69 dBHz--_.,._ ..._--
-_._._..._-_..-_. - ,.. ,

Data Rate _._- 1,000.00 bos (30.00l.- ... ".-. ,--
Mechanization Loss 1.00 dB (1.QQ}'1-.- ..

......_- -_ ..
Eb oar User (168~?.1l dBHz........ --
.§!>/No per User .._-_ ....._- 31.69 dB -

-
Interference (10) .-.-. -

--"'~

(182.00) dBWHz.__._-
...... _.,.

Eb I (No+lo)
"'-.'

13.49 dB_.-

Codfna Gain -(K7. Rl/2)
... .- -

5.70 dB

- _..
~~red Eb I (No+Jo)

1-.- 11.30 dB---
....... -f-._.-

Maraln 7.89 dB
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